DU AN TACH PE HSG TOAN 7

CD13 226-240 _PHAN HiNH HQC _Phwong Minh

Nguoi 1am: Phuong Minh + C6 Cao Nhung hd tro 8 bai cudi file
Zalo: Phuong Minh - s0 dt zalo: 0989606390
Email: phuongminh0503 @gmail.com

CP13: PHAN HINH HQC

Tinh s6 do goc, chirng minh goc:

A. Tric nghiém (néu cé)

B. Ty luan

Cau 1. (HSG 7 huyén Vinh L§c, ndm hoc 2017 - 2018)

Cho tam giac 48 C can. Trén canh day B c liy diém D sao cho €D =2BD Chung minh ring

I
BAD {;CAD

Loi giai

E
Goi M 1a trung diém ciia DC . Trén tia di cua tia M4 14y diém E sao cho MA =ME
Ta c6 hai tam giac AMC va EMD bing nhau
Vi MD =MC  MA =ME  AMC =EMD

Nen DE =DC Y =bEm

Mait khac : &1 =5 (tinh chit goc ngoai ciia tam giac)

Mz B =€ (vi ABC can, day BC)nén ﬁ’l >8_ 4o 4D
T do PE > DA

=Y speEm

~ 959

Vi }ﬁl:ﬂs (do AABD =AACM )

Nén A+ >4 d hay 3}{-}{_1]]_,__1]3
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1
= BAD {;CAD

Chirng minh doan thang bing nhau

A. Tric nghiém (néu cé)

B. Tu luan

Cau 1. (HSG 7 huyén, tinh, trwong ............... 2022 - 2023)

Cho ABC can tai 4, c6 K =100° tia phan gidc ctia goc ABC g AC tai D . Chirng minh :
AD+ BD =BC

Loi giai

A

B* — *C
E F
Trén canh BC léy 2 didm £-F sao cho: BE =8A.BF =BD
Hoc sinh chimng minh dugc 4D =DE
Hoc sinh chimg minh dugc ADFE can tai D

= DE =DF
Chimg minh duge ADFC can taj F
= DF=FC
= DE =FC

Suy ra AD +BD =BC
Chirng minh ba diém thing hang
A. Tric nghiém (néu c6)
B. Tu luan
Caul. (HSG 7 huyén, tinh, truwong ............... 2022 - 2023)
Cho tam gidc 4BC can tai 4, trén canh 4B 1y diém D, trén tia déi cia tia C4 13y diém £ sao cho
CE =BD Goi I 14 trung diém ctia DE . Ching minh ba diém B.I.C thang hang.
Loi giai
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ke DFllAC (FeBC)

DFB =A4CB (hai goc ddng vi)

Ma ABC =A4CB (tam giac ABCCQH)
= hFB =4RC

Ta co: DB =DF

Ma DF =CE (gy)

= DF =CFE

= MDF =MEC (¢.g.c)

= DIF =EIC
B,1,C

D,ILE

Viy ba diém thang hang (vi ba diém thang hang)
Bit dang thic trong tam giac

A. Tric nghiém (néu cé)

B. Ty luan

Caul. (HSG 7 huyén, tinh, trudng ............... 2022 - 2023)

a) Cho tam giac ABC. M 13 didm bt ky trong tam giac. Chirng minh:

2(MA+MB+MC)>AB+ AC +BC

ABC AN.,BP,CQO
b) Cho tam giac . 1a ba trung tuyén. Chimg minh:

4
3(.4.-"»-‘ +BP+CQ)> AB+ AC+BC

Loi giai
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B¢ * C
MBC MB+MC=BC
a) Tam giac co:
Tuong tu : MC+MA=>AC.MA+MB = AB
= IMA+2MB+2MC > AB+ AC+ BC
= 2(MA+MB +MC)> AB+ AC + BC
b) Goi G la trong tdm cta tam giac. Ap dung cau a ta co:
2(GA+GB +GC)> AB+ AC + BC
2 2 2
Gd =_AN.GE=_BP.GC =_CQ
Co: 3 3 3

Thay vao trén dugc:

7 7 7 |
2 ;A.&-‘+;3P+;CQ > AR+ AC+ BC

4
=3 (AN +BP+CQ)> AB+ AC+ BC

Bai toan chirng minh tong hop

A. Tric nghiém (néu cé)

B. Ty luan

Cau 1. (HSG 7, huyén Thanh Oai, trweong THCS Thanh Van, nim hoc 2017 - 2018)

ABC A4 B=50° K kBC =10° KCB =30’
Cho tam giac cantai .Goi  la diém trong tam giac sao cho ,
BA =BK
a) Chiing minh
) BAK
b) Tinh s6 do
Loi giai
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s

B¢

a) V& tia phan giac cua ABK cit CK ¢ 1

Ta co: ABC cannén 18 =IC

14 chung
AB =AC ABC
(tam giac can tai
= ABI4A =ACI4
(c.c.c)

= BI4d =14 =120°

Do d6 ABI4 =ABIK
= BA=BK

A

)

BAK =70°

b)Tir phén a ta tinh duoc

Cau 2. (HSG 7, huyén Thanh Oai, trwedng THCS Thanh Van, nim hgc 2017 - 2018)

xAy =60" Az B
Cho c6 tia phan giac T diém  trén
Az Bt Ay, Bt 4z
vudng goc voi  va  song song voi cat
. Chtrng minh:
K ) AC
a) latrung diém cua
AKMC ‘
b) la tam giac déu
BK =2cm. AAKM
¢) Cho Tinh céc canh
Loi giai

vuong goc voi
cC CM
vudng goc voi

BK

,ké
Ay M

tai
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X
z
B,
C
K
¢ | ||
4 H M y
ALBC 5 (4B —acB(=fac) BK BK ,
a) cantai  do va la dudng cao nén la duong trung tuyén
= K i AC
la trung di€ém cua
AABH =ABAK .
b) (canh huyén —goc nhon)
= BH =4K
o I
AKX = _AC = BH =_4AC
2 2
Ma
Ta co: BH =CM (tinh chit doan chin)
CK =BH = _I} AC
Ma =
= CM =CK
= AMKC 13 tam giac can (1)
Miit khac: MCB =90" 3y ACB =30°
= MCK =00 2)
T (1) va (2) = AMKC 13 tam giac déu
AABK K KAB =30" = AB =2BK =2.2=4cm

c) Vi vuong tai  ma

Vi AABK vuong tai K nén theo Pytago ta co: A& =VAL - BK- =J16- 4 =12

KC :L AC= KC =AC =12

Ma
KC =

Ma

Theo phin b) A8 =BC =% AH =BK =2 HM =BC ( HBCM |3 hinh chit nhat)

= AM =AH + HM =6

AC = KC =AK =12

b | = |
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Cau3. (HSG 7 huyén Chuwong My nam hgc 2017 - 2018)

Cho tam gidc ABC c6 BAC<90"  duong cao AH Goi £+ 14n luot 1 diém déi xtmg ciia H qua
AB,AC duong thang EF cét AB, AC 3, luot tai M va N Chung minh ring:
2) AE =AF

b) HA1a phan giac ctia MHN
CM//EH,BN//FH

¢) Chirng minh
Loi giai
F
A
N
M
E
B H C
AB EH AE =AH
a) Vi la trung truc cua nén ta co: (1)

Vi 4C1a trung tryc ciia HF nén ta co: AH =AF (2)
Tu (1) va (2) suyra AE =AF
M € 4B MB EMH

b) Vi nén la phan giac

MB 13 phan giac ngoai goc M cia tam giac MNH

Vi N €AC ngn NC 13 phan giagc NI

= NC13 phan gi4c ngoai M cia tam giac NH

Do MBNC 4t nhau tai 4nén 413 phan giac trong goc H cua tam giac MNH
Hay 4 1a phan giac cua MHN.

¢) Taco: AH L BC (gp)
Ma HM 13 phan giac MHN

= HB |3 phan gi4c ngoai cua Hcia tam giac MNH
MB 13 phan giac ngoai ctia b/ cua tam gidc HMN
= NB 3 phén giac trong goc IV cua tam giac MNH
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= BN L AC (hai duong phan giac cta hai goc ké bu thi vudng goc véi nhau)
= BN//HF (cing vudng goc voi 4C)
Chung minh tuong ty ta co: EH nem
Cau 4. (HSG 7 huyén Vinh Lgc, ndm hoc 2017 - 2018)
Cho tam gidc 4BC vudng tai 4, duong trung tuyén 4M.Qua 4 ké duong thing 9 vudng goc voi

fflM Qua M ké cac duong vudng goc véi AB,AC chiing cét 9 theo tht ty & Dva E . Ching minh
rang :
BD//CE DE =BD+CE
a) b)
Loi gidi
E/
A
D

B M c
) ) . MA =MB

a) Theo tinh chat duong trung tuyén ung vdi canh huyén cta tam giac vuong:
Goi H 1a giao diém caa MD va AB
Tam giac can AMB ¢4 MH duong cao tmg véi day nén 1a dudng trung truc, suy ra D4 =DB
Ching minh duge AMBD =AMAD (¢ c.c)
= MBD =MAD =90’
Do do: DB L BC
Tuong ty ta co: £C L BC
Vay BD//CE (ciing vuong goc voi BC) (dpem)

DB =DA
b) Theo cau a) ta c6

EC =EA
Tuong tu:
Suy ra DE =DA+ AE =BD +CE
Vay DE =BD +CE
Cau 5. (HSG 7 trwong Ky Xuan nam hoc 2017 - 2018)
Cho tam gidc 4BC | M 13 trung diém cua BC . Trén tia dbi cua tia M4 13y diém £ sao cho
ME =MA | Chimg minh rang;
AC =EB AC//BE

a) va
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1 i AC K i BE Al =EK )
b) Goi la mot di€ém trén , lamot diém trén sao cho . Chting minh ba diém
I.M.K
thang hang.
g EH LBC(HeEBC).  HBE =50";MEB =25 HEM ,BME
c)Tur ke Biét . Tinh
Loi giai
A
1
1 H 1
B T |_ T Al C
K
L
E

AAMC  AEMB
a) Xét va co:
AM =EM (gt)
AMC =EMB (g5 dinh);
BM =MC(gt)
Nén MIWC :&E'WB (C.g'c)
= AC =EM
Vi AAMC =AEMB = MAC =MEB
Ma hai géc nay ¢ vi tri so le trong
= AC//BE
AAMI  AEMK
b) Xeét va co:
AM =EM (gt)
MAI =MEK (AAMC =AEMB)
Al =EK (gt)
Nén AAMI =AFME (C_g_c)
= AMT =EMK
Ma AMI + IME =180" (tinh chat hai goc k& bu)
= EMK +IME =180
= Badiém M- K thang hang

BHE  HBE =50°
¢) Trong tam gidc vudng cd
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= HBE =90° - HEB =90" - 50° =40°

= HEM =HEB- MEB =40"- 25" =15

BME 13 g6c ngoai tai dinh M cia AHEM

Nén BME =HEM - MHE =15"+90° =105" (dinh 1y goc ngoai ciia tam gidc)
Cau 6. (HSG 7 huyén Hong Ngw nim hoc 2017 - 2018)

Cho tam giac 48 Ccantai 4co H =20 v& tam giac déu PBC (D nam trong tam giac ABC )
Tia phén giac cua ABD it AC tai M . Chimg minh:

AD ABC
a) Tia la phan gidc cua
AM =BC
b)
Loi giai
A
M
¢ }
B - C
. AADB =AADC
a) D¢ dang chimg minh (c.c.c)
= DAB =DAC
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pag =2 —1p°
2
Do do
AABC A
b) can tai
H =20 ABC =80’
Ma (gt) nén

AABC 33y nén DBC =60°
Tia BD ndm giita hai tia B4 va BC suy ra ADB =80" - 00" =20°
Tia BM 1a phén gidc cia ABD ngn ABM =10
Xét hai tam giac ABM va BAD co:
AB canh chung
BAM =H4BD =20’
ABM =DAB =10
Vay MBM =ABAD (gc.g)
= AM =BD
Ma BD =BC (g)
= AM =BC

Cau7. (HSG 7 trueomg Nguyén Khuyén nim hoc 2017 - 2018)

4 (4B < AC)

Cho tam giac 48 C vuong tai jtrén canh 4C ly diém £ sao cho 4E =4B  Tia phan

giac cua BAC ¢4t dudng trung tryc cua CEtai F

BFC
a) Chirng minh tam giac can

- ACB =30° ABFE
b) Biét . Chung minh deu

Loi giai
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K

.' VT
A E

F i ABEC
a) Chira dugc  1a giao diém hai trung truc cua

= F BC
thudce trung truc

= ABFC

can

EBC =15
b) +Tinh duoc
‘Ha FK L AB
= AFKB =AFHC
= ABFC yypng can
= FBC =45"
= ABFE g3y

Cau8. (HSG 7 huyén, tinh, truong

Cho tam giac ABC (48> AC)

............... 2022 - 2023)

, M 13 trung diém cua BC . Puong thing di qua M vudng goc véi tia

phan gi4c cua Mtai H cit canh 4B ,AC lan luot tai £va F . Ching minh:

EH =HF
a)
2BME =4CB- B
b)
£+AH: =AE’
4
c)
BE =CF
d)

Loi giai
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a) Xét AAEH 5 AFH 4.

=9
' (AH 13 tia phan gidc cia goc 1)

AH 1 canh chung

AHE = AHF =90"

= MEH _ AMFH (4, o)

= EH _ HF (3 canh twong tmg)

by MEH _ AAFH

:HZP

(theo cau a)

Xét ACMF ¢4 ACB 13 géc ngoai
= ACB =CMF +P

= CMF =ACB- B

Xét ABME ¢6 Elllé gdc ngoai
- El=pmE+H

- BME =El\- H
_ CMF +BME —(xc8- K)+E - B
Ma CMF =BME (3 goc dbi dinh AMFH )
E=F emo

= 2BME =ACB- B

¢) MEH _ AMFH

(theo cau a)

HF =HE :E

= 2 AE =AF
va
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, AFH
Ap dung dinh ly Pytago vao tam gidc vudng ta co:
HF® + HA® =AF*

FE* , ,
T+AH' =AE®

d) Tur C vg CD/ ,-EAB(DEEF)
X6t ABME va ACMDC,

o:
MC =MB (M 1a trung diém cua BC)

BME =CMD 10 o6c dbi dinh)

| - ] Iy .
EBM =DCM (CD’ /4B , hai gbc so le trong)

= ABME =ACMD
(g.c.g)

= ge=cp ®

. CD /1 AB
Ta co:

- BEl=Cpr .
(' hai goc dong vi)

Ma (cmt)
> H=CDF

= ACDF C

can tai
= CD=CF (2)

i (1,(2) > BE =CF

Cau 9. (HSG 7 huyén, tinh, truong ............... 2022 -2023)

M =90°

Cho tam giac 4BC ¢ »trén canh BC 14y diém E sao cho BE =BA . Tia phan gi4c cua B st

ACy D .
a) So sanh cac do dai DAva DE
b) Tinh sb do goc BED

Loi giai
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a) Xét A4BD (vuong tai A ) va AEBD (vuong tai E ) co:

BD 13 canh chung

ABD =EBD (BD 13 iy phan giac cua goc B)
= A4BD _ AEBD (canh huyén — goc nhon)

= DA=DE (hai canh tuong ng)

b) Xeét AABD =AEBD (theo cau a)

= W=BED ma H =90°

= BED =90’
Cau 10. (HSG 7 huyén, tinh, truong ............... 2022 - 2023)
Cho tam giac 4BC ¢6 dudong trung tuyén 4D . Ké duong trung tuyén BE cit AD ¢ G Goi I, K
theo thtr ty 14 trung diém cua GA.GB Chung minh rang:

IK//DE.IK =DE
a)

2

AG =—AD

b) 3

Loi giai

a) AABC ¢6 hai trung tuyén

AD 5 BE

cit nhau tai
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= G AABC
la trong tam

6D =146 GE=LpG
2 2

=

va

1 1

GI =—AG GK :;BG 4G . BG
Ma 2 va - (I ,K lan luot 13 trung diém cia va )
= GD=GI GE =GK
va
.. AGED . AGKI
et va

X co:

GD =Gl (chirng minh trén)

GE =GK (chting minh trén)

EGD =1GK1,.i 06¢ @i dinh)

= AGED AGKI
= (c.g.c)

= GED =GKI (hai goc tuong ng)

Ma GED va GKI O vi tri so le trong

= [K//ED

AGED AGKI
Tu -

= IK =ED

AABC AD _ . BE

¢6 hai trung tuyén va cit nhau tai G
=G AABC

la trong tam

b)

-
AG ==4D
3

=

Cau 11. (HSG 7 huyén, tinh, trromg ............... 2022 -2023)

Cho tam giac ABC can tai dinh 4, trén canh B C lan luot léy hai diém M va N sao cho

BM =MN =NC Goi H 1a trung diém cia BC.

AM =AN AH 1 BC
a) Ching minh: va

. AM AB =5¢m BC =6cm MAN > BAM =CAN
b) Tinh d§ dai doan thang khi s . Chting minh :

Loi giai
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K

a) Xét AABM va AACNC'

o:
AABC A
AB =AC ( cantai )
B =¥ A4BC A
( cantai )
BM =CN
(gt)
= AABM =AACN
(c.g.c)
=> AM =AN
(hai canh tuong ing)
AABC A AH .
cantai ,co la duong trung tuyén
= AH AABC
dong thoi la duong cao cua
= AH | BC
ANABH H
b) vuong tai

= AH  =AB - BH"
. . [ BC\
AH-:AB-"T

= AH® =5"-3 =16

= AH =4dem
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AM =MN =NC :£ :E =2em
3 3
Ta co:
= AAMN A AH
cantai ,co la duong cao
= AH AAMN

ddng thoi 1a duong trung tuyén cua

1 1
HM =HN = MN =_ 2 =]
= 2 2

cm

AAMH H
vuong tai

= AM® =AH + MH* =4 +1=17

= AM =17
cm

AM K AM =MK
Trén tia lay diém  sao cho

xet MMB 3 AKMN .

AM =MK

BM =MN

AMB =KMN 12 o6c dbi dinh)

= MMB _ AKMN (o oy

= AB =KN
Lai co: AM =AN

AB > AM (AB = 5cm =25= AM =[17cm)
Ma

= KN > AN

AAKN , KN > AN
Xét CO:

= MAN =MKN

. MKN =MAB
Ma (

MAB :N.-IC(AABM _AACN

= MAN =NAC
Cau 12. (HSG 7 huyén, tinh, truong ...............

AABM :AKNC)

)

2022 - 2023)
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Cho tam gi4c nhon 4B C.vevé phia ngoai tam giac 48 C cac tam gidc déu ABD va ACE  Goi M
la giao diém cua PC va BE

AABE =AADC
a) Chung minh

. BMmC
b) Tinh s6 do

Loi gidi

XétAABE vy AADC (4.
AD =4B (A4BD gdu)
AC =AE (AACE déu)

BAE :bAr:(:ﬁD‘" +EAC)

= AABE _ AADC (c.2.0)

BMC =MCE +CEM
=MCA+ ACE+CEM
—AEM + ACE + CEM
=AEC+ ACE =60" + 60" =120"
Cau 13. (HSG 7 huyén, tinh, truwong ............... 2022 - 2023)
Cho tam gidc A4BE ¢6 AB < AC  Trgn tia dbi cua tia C4 14y diém D sao cho €D =4B Goi I 1a
giao diém cac duong trung truc ciia B CBCva 4D
a) Chting minh; 4475 =ADIC
b) Chirmg minh: 4/ 1a tia phan gidc ctia BAC

1
AE =—AD
¢) Ké /E vudng goc v6i AB | chirmg minh 2

Loi giai
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P
B C
]
E
D
1
a) Vi I 1a giao diém céc dudng trung tryc cia BC va 4D
= [IB=IC y3 IA=ID
X6t AAIB vy ADIC o,
IB =IC
A =ID
AB =CD
= AAIB = ADIC (¢ c.c)
b) Ta co: 14 =ID
= AAIB can tai {
= bAl =B
Mg BAI =B
= DAI =BAI
= Al 13 tia phan gi4c cua BAC
2 [P 1 AD
c) Ke
Xét AATE (vudng tai £) va AAIP (vudng tai ) co:
AI'1a canh chung
EAI =PAI ( Al 1a tia phan gidc ciia goc B4C)
= AAIE = AAIP (canh huyén — gbc nhon)
4D
= AE =APma 2 (vi P 1atrung diém cua 4D)
1
AE =—AD
= 2
Ciu 14. (HSG 7 huyén, tinh, trudng ............... 2022 - 2023)
Cho tam gidc 4BC ¢g H=3H =6k
, ABC
a) Tinh s0 do cac goc cuia tam giac
AD sc (DE€BC) AD < BD <CD
b) Ké vudng goc voi .Chirng minh :
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Loi giai

H =38 =c#

a) Ta co:
AABC  H+H+E =130’
co:
Ap dung tinh chat chua day ti sé bang nhau ta co:

LM BB _HeBeE 1300
6 2 1 6+2+41 9

= H=120" 3 B=40" .5 &=20"

ACD  AcD =90" €& =20°
b) Trong co: va

= Aﬂz :700 = AH'II':SOO

. AADB . B =407 < Hi=50°
Xét

= AD < BD(1)

AADB ¢4 B =40" > & =20°
Xét '

= AB< AC
= AB° -=:AC2(2)

Ap dung dinh 1y Pytago cho hai tam giac vuong AADB va ADC ¢4

AB® =AD® + BD 3y AC’ =AD* +CD’
Do d6 tir (2)= AD* +BD” < AD” +CD"
= BD* <CD* = BD<(CD (3

T (1) va (3) = AD <= BD <D

Ciu 15. (HSG 7 huyén, tinh, truong ............... 2022 - 2023)

Cho tam gidc 4BC can & 4 A. Trén canh 4B lay diém M | trén tia ddi cua tia €4 13y diém N sao

cho AM + AN =24B
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a) Chirg minh rang; BM =CN
b) Chimg minh rang: BC di qua trung diém cta doan thing MN

¢) Puong trung truc caa MN va tia phan gic cia BAC ¢4t nhau tai K. Chirng minh rang: KC L AC

Loi giai

) 2AB=AB+ AB=AB+ AM + BM
Theo gia thiét, ta co:

a)

= AM + AN =AM + AC+CN
Ma AM + AN =2AB

= 2AB =AM+ AC+CN
AABC can § A= AB =AC

J

2AB =AM + AC+CN =AM + AB+CN
AB =AM+ CN

AM + BM =AM+ CN

BM =CN

|

M ME//AC (EEBC)
b) Qua ké

AABC can ¢ A
= 4BC =ACB
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- 4BC =MEB
= ABME can ¢ M
= ME =BM m BM =CN
= ME =CN

Xt AMET vy ANCI o4
ME =CN (chimg minh trén)
AVIEI :‘\FCII (IME I1AC , hai g(’)C so le trong)
EMI =CNI' (ME /JAC haj géc so le trong)
= AMEI = ANCI (g.c.g)
= IM =IN

Vay BC g qua trung diém cua MN

K MN
¢)  thudc dudng trung tryc cua

= KJ'M = KJ—NF

XétAABK vy AACK ¢4
AB =AC (tam gidgc 4BC cantai 4)
BAK =CAK (AK 1a tia phan gidc cta goc 4)
AK 13 canh chung

= AABK = ACK (¢ c.0)

= KB =KC

XétABMK vy ACNK ¢

BM =CN (ching minh trén)
KB =KC (chuing minh trén)
KM =KN (chirng minh trén)
= ABMK = ACNK (c.c.c)
= MWBK =NCK
Ma NCK + ACK =180 (haj goc k& bu)
= MBK + ACK :ISD"'(MBK =NCK
Ma MBK :.'-ICK(AABK = ACK)
= ACK + ACK :ISD"'(MBK =NCK )= 2ACK =180"
= ACK =90"=> KC 1L AN

Tai liéu dugc chia sé bdi Website VnTeach.Com
https://www.vnteach.com
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